Effect of hepatocyte growth factor on assembly of zonula occludens-1 protein at the plasma membrane.
Hepatocyte growth factor (HGF) is a paracrine cytokine that influences epithelial morphogenesis by modulating cell-cell adhesion and cell polarity. We have examined the role of HGF in the tight junction (TJ) formation. We followed the assembly and disassembly at the plasma membrane of the major component of the TJ, zonula occludens-1 (ZO-1) protein, after HGF treatment. We applied HGF to the basolateral compartment of MDCK cell monolayers grown on transwell filters to analyze the effect of HGF on polarized cells. Confocal laser scanning microscopy showed that HGF caused a marked reduction of ZO-1 at the lateral sites and a concomitant increase in the cytoplasm. We used the calcium switch assay to analyze the effect of HGF in early TJ development. In MDCK cells cultured in low calcium levels, ZO-1 is distributed intracellularly. The presence of HGF greatly retarded the movement of ZO-1 from the cytosol to the membrane after restoration of normal (1.8 mM) calcium levels for 1.5 and 3 hr. The presence of HGF during the calcium switch caused increased tyrosine phosphorylation of beta-catenin. The incubation of MDCK cells with vanadate, a potent tyrosine-specific phosphatase inhibitor, also affected the ZO-1 localization at the plasma membrane during the calcium switch. This was concomitant with increased tyrosine phosphorylation of beta-catenin. These results suggest that HGF affects the TJ assembly, and this phenomenon may be important in loosening of intercellular junctions and migration of epithelial cells during HGF-induced morphogenesis.